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The normal modes arc those represented by the separate variation of the co-ordinates, and the corresponding differential equations are of the form :—
whence where
(s) $s + [s] 0, = 0,
If rs be the time-modulus, the time in which the motion is diminished in the ratio of e : 1, rs=p~1.
Suppose now that by suitable constraints an arbitrary type of motion is imposed upon the system, so that ^ = A±6, 02 = A»0, ... where A1} A2} &c. are given (real) coefficients. Then
and the equation of motion
gives as the solution 6 oc &~1>i, where
— = o
dd
It is evident that the value of p (and therefore of r) is stationary when all but one of the coefficients A1} A», &c., vanish, that is when the type coincides with one of those natural to the system.
From this theorem corollaries may be drawn as from the corresponding theorem for times of vibration. The greatest time-modulus can only be reduced by the application of constraint, and where the normal mode is difficult of calculation a good approximation to the greatest time-modulus may be had from a hypothetical type chosen so as not to deviate too widely from the real one. Any increase in T, or diminution iu F, as a function of the co-ordinates entails in general an augmentation in all the time-moduli. In the case of free electric currents, already referred to as an example, this augmentation of time-moduli would result from the approximation of iron (treated as a non-conductor), or from an improvement (however local) in conductivity.o be learned from even a successful mathematical investigation, and in the very numerous cases in which such an investigation is beyond our powers, the principle gives us information of the utmost importance. An example will make this clear. The pitch of a tuning-fork of homogeneous steel is dependent upon the size and shape as well as upon the elastic quality of the material; but the matter is too difficult for rigorous mathematical treatment. If, however, it be asked, How does the pitch depend upon the size of the fork, the shape and material being given? we need no complicated mathematics at all. The principle of dynamical similarity tells us at once that the time of vibration is proportional to the linear dimension.
